Introduction
Pulmonary hypertension and in particular PHTCs are a major cause of morbidity and mortality following surgery for CHD. Reduced bioavailability of the endothelium-derived vasodilator nitric oxide in children with congenital left-to-right shunt lesions, may predispose them to pulmonary vasoconstriction and PHTCs postoperatively. Inhaled nitric oxide is a selective pulmonary vasodilator with established efficacy and safety in treating children. This study aimed to determine the role of routinely administered nitric oxide in preventing pulmonary hypertension after high-risk surgery for CHD.
Methods
• Prospective, randomised, double-blind trial • A total of 130 consecutive patients undergoing corrective surgery for congenital heart disease were recruited (76% with large ventricular or atrioventricular septal defects)
• Patients were randomised to receive either continuous nitric oxide 10 ppm (n = 63) or placebo (n = 61) after surgery until just prior to extubation
• Maximum duration for administration of nitric oxide was set at 7 days
• Pulmonary artery, systemic artery, right and left atrial pressures and pulse oximetry were monitored continuously while cardiac index, pulmonary and systemic vascular resistances were calculated by thermodilution
• The number of PHTCs (defined as episodes with a pulmonary/systemic artery pressure ratio > 0.75) and the time spent on nitric oxide and in intensive care were also recorded
• Analysis of the results was done by intention to treat
Results
In total, 124 patients were randomised, the remaining six being excluded owing to lack of parental consent. Compared with placebo, infants who received inhaled nitric oxide: The median time to discharge from the intensive care was shorter in the nitric oxide compared to the placebo group (138 h versus 162 h [96-222]), although this was not significant. There were eight deaths (6.5% of total study group, five on nitric oxide and three on placebo; P = 0.49), none of which seemed related to the administration of nitric oxide. There were no clinically important toxic effects during the trial. On the basis of these results, the authors suggest that the routine use of inhaled nitric oxide at 10 ppm in infants at high risk of pulmonary hypertension, can reduce the frequency of major PHTCs and shorten the postoperative course following corrective surgery for CHD. The fact that its use did not abolish these crises altogether may have been due to an insufficient dose of nitric oxide being used, (although the authors have previously shown that doses as low as 2 ppm are effective in reversing PHTCs [see Additional information]). The lack of a significant mortality difference between the two groups may be explained, in part, by the rapid detection and treatment of PHTCs, initially with non-nitric oxide measures and then with rescue nitric oxide if required.
